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Study description

Research sample

Sampling strategy

Data collection

Timing and spatial scale

Raw genomic data generated in this study are available in European Nucleotide Archive under study accession codes https://www.ebi.ac.uk/ena/browser/view/
PRJEB43865, https://www.ebi.ac.uk/ena/browser/view/PRJEB48693, https://www.ebi.ac.uk/ena/browser/view/PRJEB48874 and https://www.ebi.ac.uk/ena/
browser/view/PRJEB50489. Accession codes for individual samples are provided in Supplementary Data 1. Species-level phylogenies are available in Supplementary
Software 1, geographic and ecological characteristics of different species are available in Supplementary Data 4. Source data are provided with the paper.

The aim of the study was to construct phylogenies for representative sample of mountain plant lineages that diversified in the
European mountain system, using primary genomic data. The obtained phylogenies were used for exploring diversification dynamics
and evolutionary assembly across ecological and geographic space.

We aimed at acquiring a representative sample of plant lineages that significantly diversified in the European mountain system. The
study lineages were selected based on following formal criteria:

- they contain more than 20 species in total, i.e. these are plant lineages that significantly diversified

- they contain at least 10 species inhabiting alpine and nival elevational belts in the European Alps, i.e. these are mountain plant
lineages

- they were recently subject to taxonomic or phylogenetic revision suggesting that Europe is their center of diversity, i.e. these are
European plant lineages

- they are eudicots, they do not follow derived life strategies as is myco-heterotrophy, parasitism or carnivory, i.e. we excluded
lineages that fulfill previous criteria but were outliers in terms of life strategy

These criteria were met in 6 plant lineages (Androsace sect. Aretia, Campanula sect. Heterophylla, Gentiana sections Gentiana,
Ciminalis and Calanthianae, Phyteuma, Primula sect. Auriculata and Saxifraga sect. Saxifraga), all of which were used in this study.

The material for genomic analysis of individual species from these lineages was sampled irrespective of individual age, as this variable
could not influence results of genomic analyses. All species in the 6 lineages are hermaphroditic, so our sampling also did not follow
any gender criteria. For taxonomic information and source of individual samples, please refer to Supplementary Data 1 and 2.

We aimed on sampling maximum of ingroup species from the focal plant lineages, and also their closest relatives as the outgroups.
The sample size at the level of lineages was thus determined by the existence of suitable lineages in the European mountains system,
and at the level of individual species and samples by a maximum labor intensity we were able to reach. We verified that this research
sample is sufficient for questions we asked by a series of sensitivity and identifiability analyses (Supplementary Methods 2, 3 and 4).

The data were collected by a consortium of research institutions and nature protection agencies, see Supplementary Note. Majority
of samples for genomic analyses was taken in a form of living tissue of wild growing plants and quickly desiccated by insertion to
silicagel, but several samples for genomic analyses were taken only in a form of herbarium. Information about sampling of individual
accessions, including geographic coordinates, collector identity and silicagel/herbarium sampling procedure, is provided in
Supplementary Data 1 and 2.

Data sampling took place in vegetation seasons of years 2008-2019. The collection dates of individual samples are provided in
Supplementary Data 1. Timing of sampling could not influence the gathered genomic data in any sense.

The study relates to a geological interval between present and 40 Ma BP.

The spatial extent of the study is the European mountain system, i.e. all mountain ranges on the European continent west from 35
meridian. The spatial grain cannot be defined for most analyses, as they were spatially implicit and based on point collection data.
Spatial analyses of sister species used two sizes of grain: Coarse grain, where operational geographic units were major European
mountain regions (cca 300000-600000 km2); and fine grain, where operational geographic units were the smallest administrative for
which we could attribute the occurrence information, considerably varying in size (cca 200-40000 km2).




